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(54) Amino-terminally truncated c-c chemoklnes as chemokine antagonists 

(57) Amino-terminally truncated C-C chemokines. 

havrng chemokine antagonistic activity, are described 

In particular, we refer to amino-terminally truncated C-C 

chemokines missing up to 5 amino-terminally amino 
acids and having a chemokine antagonistic activity. 
More particularly. MCP-2 (6-76) and RANTES (3-68) 
are described. The cDNA sequences encoding them 
their use in therapy and/or in diagnosis of the diseases 
in which an antagonistic activity of the chemokine 
effects IS required, as well as pharmaceutical composi- 
tions comprising them. 
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Description 

FIELD OF THF INVENTION 



activity. In particular, we rafer to amino-tarminaily truncated f = ,3.68) are described. 

onSactivSy 0,;^: chem^^ effects is required, and pharmaceutical oompos,t,ons compr.s.ng them. 
R&r.KGRnUND HF THF INVENTION 

pcopRiPTinN OF THE INVENTION 

roSr;rMrpa"r~~"^^^^^^^ 

« rJiT:„r?cS^oTtJ:prS;nvention^^ 

S«Ttchrno.,ermin^,,.runca,edC.Ccnen,o«neao.,hei™entioncanba 

raOM, Another object o. the inven«on are the DNA molecules compri^ng the ""^ 
the desired protein. 
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method known in the art can be employed ""^ryotic cells, using the appropriate expression vectors. Any 

s Spr:;^^s~:~ 

ble stranded cDNA is finked to plasmid vectors by hor^opoS^ ''^t ^ambrook et al,1 989). Dou- 

hetic DNA linkers or blunt-ended ligation technrqu^ DNA i^aS 

roS;"f '°;"'"9'^^^°'dedb^ ^'^'^ "^"'^^"'^^ 

desired protein in such a way as to permit gene expreSS an^orS^^ ''"'^ *° ^'^'"S '^e 

be transcribed, it must be preceded by a promoter rSoaniza^^^^^ ° ^"-^^^ t^e gene to 

and thus ir^itiates the transcription process The^^LTvTrrel^ s chlmnr'^"''' *° ^-^^ 
ciencies (strong and weak promoters) ^ promoters in use, which work with different effi- 

2» «P'esaon Of the getiK can be modulated ""^''^ """^'ession and actiration. so that 

the deared gene sequences into the host ceB regulatory signals, which is capable of integrating 

vide for phototrophy to a auxotropic host, biocide re^stancT e a anTbint . 'T'°" "^^^"^^^ "^^^ P^°- 

The selectable marker gene can either be directly S Jto the DNA o^n °' '^^P^^' °' 

'p^^^^^:::^^ ^-ude: the ease with which recipient 

he number Of copies Of the vedor Which are SsTi in fp^^^^^ 

tie" the vector between host cells of different specS ' ^^"'^^'^'^ *° able to "shut- 

~C:=ss^:nnX^^ 

ection. conjugation, protoplast fusion, electropottion c^tu^^^^^^^ ° "^"""^^ transformation, trans- 

[0(^6] Host cells may be either prokaryotic orTuSltTeferr^^^^^^^^^ ^--^^t microinjection, etc. 

as hum,,, ^^^^^ Chinese'hamster ovaT; S^^^^^^^^ '°''!' ^ -—"an cells, such 

fons to protein molecules, including correct folding or dycoSt^nat r^^^^^^^ ^ ^ ".r^^^ post-translational modifica- 

^0 translational peptide modifications including glycosylL'on A n^^^^^^^ k""- ^^"^ <=arry out post- 
strong promoter sequences and high copy number of Sr^ids 1'^^^^^^ recombinant DNA strategies exist which utilize 

» "'T'^r^ "'""^ *™™'<=3raph^Sr«ito ' ""'^S «*,hated soiidi>hase 

.Boc l<^^^;:rn;:::^z'.':;,zT;::£':T^ '-~e~on„, 

groups Oh the different amino acids The amino arld!r»h „f ^ ° """'^ appropriate side-chain protection 

actlvat^ - e g. „i,h HBTU/HOBtT^rBenzl^l" 

.'-'["'^V'Sh^ot'iazole). and coupled to the groJnJpeS^^^^^ H«afluorophosphate/t- 
55 tectron group (e.g. Fmoc) is removed from the^-Tm^no ™T,. 1 ^ °' '"^ '"a pro- 

intact full length peptides are purified J^^JcZ^SZyZl^^lZll' '^T'^ '^^ <t<^ 
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hs »e (see .or example Props. R e. a,., ^''^'^^J"^^^";^" ^^^^^^^ Is e«ini.y chroma^graph, 

rp=rr.:rrrp;r;^^^^^^^^ 

,he prolein Is eluted from the gel by a change In pH <" *^"3>n^ diagnosis of tt-e 

100311 Ttre amlno-termlnally ^'r-H f^^'J^^^Steir'^^^^^ Examples of sucfi diseases Include: 

diseases, In which an an«gonls.lc 'l^'S ^^tr^^^ts^^fum^^ InfeClous diseases, including HIV. 

compositlons.o,myelafu.theraspec.ofme^^^^^^^^^^ 

Ssr,re.is::rer~e«^^^^^^^ 
, rdisrrwr:nrgorcS're's*--^^ 

rS'^cTrr^S^Texamp-f. 

bb:rrMoTrrca=^^^^^^ 

25 nosis of the above diseases is ^'^°J"^'"'?^'"J';'^ '^^^^^ following Examples, which should not be construed as in 

r^yn:;r;:rrxir;rj!r.^^^^^ 

nrnrRiPTP^' figures 

30 

[0038] 

M MPP 9 and RANTES Signal sequences are reported in italics, 

^si^rd:rer.r^o::rr.'=:;^^^^^^^^^^^ 

35 ines of the invention. .. 
Fi gure 2. SDS-PAGE of amino-terminally truncated MCP-2(6-76). 

lane 1: natural MCP-2 (1-76. 100 ng/ml); 
lane 2: natural MCP-2 (1-76, 30 ng/ml); 
40 lane 3: natural MCP-2 (6-76, 30 ng/ml); and 

rers:;errrnrriSr.rL.pro.elns„eres.^ 

^...oy^sacomparlsonoffhechemo.*^^^^^^^^^^ 

- T.rj:-Sedt;r.:srsrTH'p'^'^^^^^^^^^ 

independent experiments. mobilize calcium in monocytes. Intact MCP-2 (15, 50 

Eigurel: Natural MCP-2 is a weaker -^°HP-l^e ts. The result of one representative experiment 

and 150 ng/ml) dose-dependently increases the [Ca ], in i . ce 

50 out Of two is Shown. ♦ ww tPrminallv truncated forms of natural or recombinant 

-^.rn.n^T^:p^°or:e^^ 

55 ent experiments. ranteS(1-68) (a), recombinant RANTES(1-68) (a) and 

[nlZSca^'li * SEM of three o, more Independent expenmenfs. 
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the ,c MOP.3 »as delarminad in the nLoo^tr^^^°T,"T "^'^ "^^TES and syn- 

Shown This percentage was calculated by comparing the resnont n 100 ! '"'^"'^'^ ^t'-^^'^s is 
of RANTES(1-68) or RANTES(3-68) with the r^orse after st^l^^^ °' ^^^""^^ ""^^ 

mean percentage inhibition ± SEM of two or moTe rxpen^r --^P^^^^"* *he 
aaurejfl: Potent inhibitory effect of RANTES n Z^ Z Tt 

PBMC were infected with M-tropic HIV rBa L stfafn L Th^^^^ mononuclear cells by HIV-1. PHA-activated 

or RANTES (3-68) (0 to 1,000 ng/ml add ^ at the t^e of infit'n"?r^''°'' of RANTES (1 S 
-cell supernatant byap.4AgELISA(on:?e~^^^^ 
EXAMPLES 



EXAMPLE 1: Amino-terminally truncated MCP-2 

25 Materials and methods 

Chemokine and immunoassay 



synthetic MCP-2 was coupled using the condyons p. ovid J.^^^ '"'"7 ^"^'''^ °" ^ Sepharose colimn to which 
macia, Uppsala. Sweden). manufacturer (CNBr activated Sepharose 4B Phar 

rhl^caprg^Trdrc^rwr^^^^^^^^ ^^-^ ^'otinylated anti-MCP-^ was used 

forMCPELISAwasabout0.1 ng/ml ' ^"^"^''^^^^ '^^^'"^ Thedetec^nS 



Production and purification of MCP-2 
[0042] 



.J.^ri.— ^^^^^^^ 

Biocfiemicai ctiaracterization of MCP-forms bv 9n9 P>ar-ir 

[0049] The purity of column fractions was examined by SDS-PAGEundprroH ■ 

"y PAGE under reducing conditions on Tris/tricine gels 
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. ■ c: in R? 1996^ Proteins were stained with silver and 

(Proost P. at ai., Me^.ods: A companion to ^^j^f ^^^^^^^ ooo carbonic anhydrase (Mr 31 ,000), soybean 
he following relative molecular (Mr) -yajkers were used. 0^^^^^^^^ ^ ,p,,,,in ^mc 6,500). 

trypsin inhibitor (Mr 21 ,500), p-lactoglobuhn (Mr '^f'^^^^l^^^^^^^ by Edman degradation on a pulsed hqu>d 

, used as matrix and internal standard, respectively. 

Detection of chemotactic activity ^ 

'f^3,l„lhun,i«,um albumin (R«ICro^B^9o^^ „„„to„,s «ere 



Detecf/on ^rifracel/u/ar Ca^- concentrations 



,0 [00561 intracellular calcium concentrafons ([Ca J ^^^^^^"^"^"^^".ells/ml) were incubated in Eagle's M,n,mum 
BocListry, 32, 2716. (tura-2/AM 2.5 ,M; Molecular 

Essential Medium (EMEM, G.bco) + 0.5 % PCS with the luoje ^^^.^ 

Probes Europe BV, Leiden, The Netherlands) ^^'^^^'J^l'^^^^^^^^^ 106 cells/ml in HBSS with 1 mM Ca^^ 

10057] After 30 min at 37 «C the cells -re was^^^^^ ^ cS were equilibrate at 37 for 10 min before 

^^CrS^^^urs^^ 

[0058] upon excitation at 340 and 380 nm. 1985). In order to determine «.-Jhe ceOs 

buffer. 
Results 

50 /so/af/on of posf-frans/af/ona//y mod/fted MCP-2 forms 

. . FLISA was used to trace different MCP-2 forms produced by peripheral blood mono- 
[0060] A specific and sensitive ELISA was usea to udoe 

nuclear cells stimulated with mitogen and ^ndotoxia ^^^^^^ ^^^^^^ p a,., Meftods: 

ther purification step with C-8 RP Hf-Lo wtis ohh 
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MALDIA-QF-MS. 



[0063] Different forms of MCP-2 were isolatPH- in f . . 

1' °^ ^^''-^ -issing ive residues ' ' MCP-2(1.76), an NH,-termina.,y 

'dent.f,ed by amino acid sequence analysis (Fia p^MA n?/Cni «?o P""^'^^ *° homogeneity by RP-HPLC TnH 
mtact MCP-2 (theoretical Mr of 8893 Da^ wh^^eas fori Tr^^ ^""""^ ^'^'^^^^ ^ '-^'ec-'ar mass of 8881 Sa w 
confirming the deletion of the five NH,4rmina! a,^^^ " '^^'^'^^'^^ "^^^^ 8365 Da was meas^r^ 

IU067] Due to this lower specific activity Of MCP-2 in r«2.,„ . 



Biochemical char 
MCP-form 


^ ^ 

ura/ MCP-i^r^fnrmc: ^ * HH-HPLC purified nat- 
Nh2-terminal sequence 1 ~ ■ 


MCP-2 (1-76) 
MCP-2 (2-76) 


■ ■ 

tneoretical unglyco- 
sylated 

blocked 883^ 
S'P'TCC 1 


Mr (Da) 

SDS-PAGE MALDI/TOF-MS 

''500 8881 
^000 1 8365 
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Chemokine ^ 



' mP-2i6-7e} desensitizes the monocyte chemo tactic responses or ,wor- , 
MOK ^{b foi uc^ RANTES in the microchamber. 



of chemotactic response 



MCP-1 



buffer 



MCP-2 



MCP-3 



22.3 + 7.9 



100 ng/ml MCP-2(6-76) 



15.0 + 8.0 



36.0 ± 12.6 



10.8 ±6.1 



% Inhibition of chemo- 
taxis 



63 + 21 



6.7 + 1.4 
13.2 ±0.4 



3.0 ± 1.5 



RANTES 



MCP-2 



6.3 ±0.8 



4.0 + 0.8 



buffer 



62 ±31 



10 ng/ml MCP-2 (6-76) 



12.7 ±2.3 



7.5 ±0.0 



38.0 ± 5.3 
18.3 ±4.6 



13.2 ±1.9 



RANTES 



5.5 ±0.6 



75 ±19 



77 ±16 



3.2 ±0.7 



2.5 ±0.5 



45 ±23 



37 ±19 



39 ±18 



butter . ,^ 

<= mean CI ± SEM of 3 independent experiments 

40 EXAMPLE 2: Amino-terminally truncated RANTES 

Material and Methods 

TrZunoliSO 1000-1010). MCP-2, MCP-3 and GCJ-S were synthes.zed^^^^^^^^^ recombinant human RANTES was 
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matography onto adenosine deaminase (De Meester I et a! ngge) I in. . 

I- et ai. , ( 1 996) J. Immunol. Methods 1 89, 99- 1 0526) 

lncu,.„on 0, c/,.™*™s « CO.e^oPP IV .n, ,e,ec,on o„ro,eo,y,ic processing 

°' ^««°* MA) ^' rteed at least 5 times with 

[0075J CD26/DPP IV treated *e™k,„es, wrif°ed bj RP HPLC of ^f,^;''*^^ stained as described 

melti,lp,per,dme as a coupling base. P'""^'" s«l"e™:sr (Perlon Elmer) using «' 

2» Selection 01 chemolactk activity 

e«™.e,,s„erei 

De/ecfen o/,Wfrace//iy/ar Ca^- concentrations 

[0080] intracellular Ca^^ concentratinnc ^ro^2+, 

» 2im. Molecular Probes Euni,e B/Leto^he 1^,^ 'T? Alitor ,u«^' (? 5 ,1 

«»,, A..er30min,oe,,s.r,ewasheSSoI elt^^^^^^^^^^^^ 

C before (ura-2 fluorescence was measured in anls™ i, ' ""^ 'or , 0 min at 37 

tation at 340 and 380 nm, fluorescence wasdet^So „m ^'^2^*°'''°'°™^^^ £""»'). Upon ex" 

50 " f ,P^^f With buffer. The percentage tnhS^n If t^ r^^^^^^^^^^^^ '"'"''"^ " ^'Q^'^''^^"^ *"<=--ease in the [Ca^"], 

50 prestimulation of the cells was calculated. ^ ^ Ir-ncrease ,n response to the second stimulus by 

Inhibition of HIV- 1 infection 

-K). Peripheral 

ulated with PHA at 1 ^g/ml (Sigma. Bornem BelqiumHor ^ ? ""^ ^'^"^'^"^ centrifugation (5,23) and stim 
were washed three times with PBS and inTect^i Z I ^ ^* '^ells (PHA-stimulati blasts^ 

136. 1333-1388. 1997). HIV-I infectedt^^-lr^^^^^^^^^ ^^^^o's et a.."^^%.'S 

stimulated blasts were cultured in the presence of 25 U/mi 
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HIV-1 core antigen in the supernatant was analysed by a p 24 Ag t 
sels, Belgium). 

5 Results 

,*„«ca*.a„..,o«,ca,— ^^^^^^^ 

r, rrp 9 has been previously isolated (Proost, P. et ai. 

ion to Methods in Enzymol. 10. 82-92)^ .,^^^^,3^ with a cytokine mixture were 

[0085] in particular, conditioned media from ^^^"^^ or M^avu^s^^^^^^ subsequent antibody or heparin 

,5 ractionated to isolate natural chemokine variants. The f ^,";°^'"^_7pLC) and RP-HPLC. and immunoreactive forms 
aSty Chromatography, cation-exchange c^^^^^^^^ 

were detected by specific '^^^^'^f '"f Jr'^'^,°"J'^^^^^^^^^ chemo»^nes were separated from each o her by RP^ 

ity of RANTES (between 0.7 and 0.75 M NaCi). Nevertheie^^ t»i ^^.,^0 acid sequence analysis of the 

HPLC (RANTES and IL-8 eluting at 27^5% which were previously isolated on 

20 pureproteinsconfirmedthatlL-Boccuredindifferen^NHat^^^^^^ ^^^^ 337.344^. However, fo 

fhe basis of their chemotactic ^^^'^'^ .^''f''^^^'^'^^'^^^^^^ NH^-terminal residues compared to mtact 
RANTES only one single form was isolated, Jf^.^^^ '"^^^^^ 
RAN^E^n Jiew of its predominant appea^^^^^^^^^ 

tactic activity for monocytes and eosinophils. In P^r^'cu'^^ J^^N ' '=^^^ ' the respective intact chemokines. 

2s ar Ca'-reLing activity and their biological Pf ^^y^^^^^^^^^^^ d^reased monocyte chemotac- 

00861 NH,-terminal deletion of two ^^-^"^f;;°;r J'^^.^f,? ^^^^^^^^^ effective dose of 3-10 ng/ml). natura 

ic and Ca^^-releasing activities. ComPared 1^ inta<^ n^^^^^^^^^ ,^ Boyden m-crochamber 

rriTn^sro^s^^^^^^ 

30 essary to obtain a similar Ca^^-response (Fig. 6). 

CD26/DPP IV removes the NHrterminal dipeptides of chemokines 

.vioe. pn9R/DPP IV could be responsible for the NHg-terminal 

Uan^un, of protein was r«ove-^to.Ed^^^^^^^ 

- rirMo5ir:r.or;=:rait 

C..par/so.of,/,a»k«*:a,ac.M».o<Mac,a.c<CD.60PP'V-.aa.ed™NT£S. 
decreased 10 to 100-fold. 
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RANTES(3-68) is a natural chemotaxis antagonist for intact RANTES 
[0093] In view of the inactivity of RANTFc^n fis\ ir, ^ . ^ 

cated RANTES might act as an'antaZSES^^^^^^^^^ T'"^"^^' '^^'^ ^'^^'^ ^^'^ 

chemotactic effect of 100 ng/ml of intact RANTES (Table ,m ' ' %) desensitized for the 

[0094] When a 3-fold excess of RANTESn J.^.Z ^\ .u 

RANTES was inhibited by about 50-70 oaranIeI^^^^^^^^^^ "^i' °' ^^^'^ cells towards intact 

response towards an equal concentration ofVntact RAnTs ' " ^° °f chemotactic 

[0095] In Ca-'^-^-mobilization experiments with twp i ^^n^'/rr- -.^ 

^s=ry ,0 Obtain «,e same amunt of dasensifaation H^Ji a 3o?„„^^^^^^^ RANTES(3.68) ware nec- 

Oa-,aspo„se.™sCa=..e.o„3e„asco^a,a.e„r^^^SrirS^^^ 



Chemokine(ng/ml) 
Lower well 



RANTES (1-68) 



■68) desen.n,.t>s monocyte chemotaxis induced by RANTE S(1-~ 
Chemotactic response (CI) 



Upper well 



RANTES (3-68) 



5 

freshly isolated peripheral blood mohocytes at l^m^TrT^tZ "™TES(1.68) are still cherrotaotic for 
remaned Inactive at too ng/ml. * '"^ ^ '•sp«»»ely, »hereas natural RANTES(3-68) 

Sghrea\;roro*StnC«'^^^ * — ^'-nt RANTES(3.e8, 

.^;»hlch is ,o.fold lower than that o, intSt^iSmblSRANTK "ANTESO-ss, showed a specie aS 
IU098] Finally, the chemotactic potency of RANTE^r-^ rai «,oe ^ 

sive to 100 ng/ml of intact RANTES an^ Jo n^fof MCP.r(F^^^^^^^ ^"^'"^f^^''^' -^pon- 

only stimulated by RANTES(3-68) at 1 ^g/ml. ^ *° '^°"0'=ytes. eosinophil migration was 
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7;;^7i;^ocvte chemotactic activity of HANTES(3-68)with_ 



cone, (ng/ml) 



1000 
300 
100 
30 
10 



monocyte chemotactic activity 



RANTES(1 -68 ) and MCP-3 



MCP-3 



6.011.2 (6) 
6.9 ± 1.0 (6) 
4.1+0.4(6) 



natRANTES (3-68) 



1.1 ±0.1 (3) 
1.7 ±0.2 (3) 
1.9 ±0.6 (3) 



recRANTES(1-68) 



3.6 ±0.8 (6) 
3.3 + 0.4 (6) 
1.9 ±0.4 (6) 



•ecRANTES (3-68) 



3.3(1) 
1.0(1) 
< 1.0(1) 



■ a, ,ean chemltactic index (C) ±SEM (n) on .esh.y Isolated eriphera. blood monocytes, 
''l not determined 



RANTES(3-68) signals and desensitizes for RANTES(1-6 



!) through CCR5, but not through CCR1 and CCR3 



I00S9] Toex,ainthe.educedc.emotactlcactivityofRANTES(3-68).thecapacityofthisc 
and signal through the known receptors used MANTES was ver^ . ^^^^ ^ ^.^^^^.^^ ^^^^ 

?0100] HOS cells transfected with the chemokme ^^'^^P*^^^ ^.^'!^;,,7^^^^^ ,p to 300 ng/ml. RANTES(3-68) did 
lasiring increases in the intracellular --^^^"^^^^^^ shown), whereas 30 ng/ml and 

iS;:s^sS^!^=?^^ 

"iZ^ However. t.th intact and truncated ^-^f ^ ^^.^SeS^:;^^?:.' ^ "SH^ 

; cCR3-transfected cells to 100 ng/ml of '^'^l''^'^^^^^^^'^^ RANTES(1-68). It must be concluded that 

almost completely inhibited the [Ca^l, nse.n these ^^1^ s^^^^^^ . 3,9,^, transduction in that the chem- 

removal of two NHa-terminal residues from RENTES has as gnrtic^^^^^ chemotactic potency 

okine receptors CCR1 and CCR3 are no longer CCR3. In contrast. RANTES(3-68) fully 

of RANTES(3-68) can be explained by '^.^ '"^'^'''^y can be anti-inf lammatory by competing 



45 



so 



55 
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Calaum moM,zation RANTES forms in CCR1 and CCR^ 




transfectants 






cone, (ng/ml) 


increase in [Ca^^, (nM)^) 






CCR1 


CCR5 


RANTES(1-68) 


300 


133 + 5(3) 


96 ± 1 (2) 




100 


100+28(3) 


60 + 4 (2) 




30 


25 + 8 (3) 


24 + 2 (2) 




10 


<15(2) 


<15(1) 


RANTES(3-68) 


300 


19 ±9 (3) 


119 ±5 (2) 




100 


<15±0(3) 


76 ± 4 (2) 




30 


<15(2) 


56 ± 13(2) 




10 




<15(1) 



Ji " 

pendent experiments is shown. 



Inhibition of CC chemokine-induced chemotaxis by RANTE^n in h 

wia^ii, uy nniM I tb(3-68) in fiuman monocytic cells 

.n potency to increase the [Ca^^, in monocytic cells LZaTeS tolmart ra^ " 

chemotacfc effect of intact RANTES (30 nq/ml) on r^anT^^TJ 'ntact RANTES (data not shown). In addition, the 

[OmrFu^therm ^^'"""^ as shown in Tawfvl " ^''"''^^ "^^-^-^'"9 the test cells with 

chlnltacTZ'i^ini mP-ml^] VacZ^al^ZZtl '"'T'" *° chemokines, including monocyte 

[0105] This illustrates that RANTES^3 ^ S^^^^^^ ^^'"'"^ ^^'^"1 P (80%)- 

by other CC chemokines. ' ^ ^ spectrum inhibitor of monocytic cell migration induced 



mono.yu, ce// cnemotaxis towards CC chemokines by RANTF^?^ 



RANTES 

MCP-3 

MCP-3 

MIP-1a 

MIP-ip 

control 



Jnhibition of THP-i cell chemotaxis 



cone, (ng/ml) 


buffer''^) 


RANTES{3-68)''''=) 


% inhibition'^) 


30 


19.0 ±6.6 


3.7 ±0.6 


71 ±16 


30 


48.5 + 9.3 


24.9 + 2.0 


45+10 


3 


7.6 + 2.5 


3.1+0.8 


67 ± 13 


30 


6.2 ±2.4 


3.0+ 1.1 


61 ±22 


300 


4.3 ± 1.0 


1.9 + 0.6 


80± 12 




1.5 ±0.5 


1.0 ±0.5 





b) the upper wells of the miaochamber were filled with TH p i ^ i, 
37X) with 300 ng/ml RANTES«-fifi. ,.1 1 .!f ^""^-^ '^^"^ premcubaled (10 n 



37 C) with 300 ng/ml RANTES(3-68) or with buffer 
c mean CI ± SEM of four independent experiments, 
d mh,brt,on of migration induced by intact chemokines ir 
at 300 ng/ml. 



e presence of RANTES(3-68) 
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RANTES (3-68) is a more potent HIV-1 inhibitor than RANTES (1-68) 

blood mononuclear ceils with M-tropic ^-^^f-^^^^^;;.,' ^^^^ 10 days after the infection, inhibition 

infection and p-24 Ag ^o"'^^"^ J/^^" '"'"s^^ Inificar^Si better (91% inhibition) than the inhibition obtained 
of HlV-1 infection by 40 ng/m of ^^^TES (3-68) w^^^^ ^ ^^^^^^^.^ ^ ^^^^ of four exper- 

with an equal concentration of mtact RANTES (60 A ^^^j^^ whereas ail PBMC cultures remained 

iments, p-24 was still detected after "^^"^ -'^^r.^l^^^^ ,n ronclusion although RANTES (3-68) was less efficient 
uninfected when pre-treated wit 1 ,g/ml of RANTES (3-68)^^"^°"^'^^^^^ NH^ terminal truncation of RANTES by 
compared to intact RANTES in ^a^; "^f °"3Xity AUh^^^^^^^ r ANTES (3-68). which is a much weaker 
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SEQUENCE LISTING 

(1) GENERAL INFORMATION: 
(i) APPLICANT: 

(C) CITY: CURACAO 

(E> COUNTRY: THE NETHERLANDS ANTILLES 
F) POSTAL CODE (ZIP): NONE '^'^^''^^ 
CG) TELEPHONE: 599-9-639300 
(H) TELEFAX: 599-9-614129 

(iii) NUMBER OF SEQUENCES: 4 

(iv) COMPUTER READABLE FORM- 

(A) MEDIUM TYPE: Floppy dis)< 

(B) COMPUTER: IBM PC^^^omp^ Jible 

C OPERATING SYSTEM: PC-DOS/MS-DOS 
(D) SOFTWARE: Patentln Rp1<>^== «i n , 

racentin Release #1.0, Version #1.30 (EPO) 

2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 91 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(ix) FEATURE: 

(A) NAME/KEY: Protein 

(B) LOCATION: 1. .68 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 

Met Lys Val _Ser Ala Ala Ar, Leu Ala Val He Leu He Ala Thr Ala 
cys Ala Pro Ala Ser Ala Ser Pro Tyr Ser Ser Asp Thr^ Thr Pro 
cys cys Phe Ala Tyr lie Ala Ar, Pro Leu Pro Ar, Ala His He Lys 
Clu Tyr Phe Tyr Thr Ser Gly .ys Cys Ser Asn Pro Ala Val Val Phe 
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31» V,l C,s Al. pro Olu Ly. T.p 



Val Thr Arg Ly: 
45 

60 

, INFORMATION FOR SEQ ID NO: 2: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 66 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 2. 

^ rw. Phe Ala Tyr He Ala Arg Pro 
Tyr ser Ser Asp Thr Thr Pro Cys Cys Phe Ala 

^ Tvr Phe Tyr Thr Ser Gly Lys Cys 

Leu pro Arg Ala His He Lys Glu Tyr Phe Ty 
20 

s„ P« Ma V.1 P.. V.1 T.. 

1 ..u ... ... ..P .J^ .e. 



Met Ser 
65 

(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 99 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS; 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
(iii) HYPOTHETICAL: NO 

(ix) FEATURE: 

(A) NAME/KEY: Protein 

(B) LOCATION:!. ."7 6 



(^i) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

„„.,.v.. se. M.M. - ... ... H,. M. - 
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-15 



-10 



^he se. _P,o 01„ 0., 

..e M„ val rxe L 
s« ^„ 
XXe P., - 

v.. II 

70 

Leu Lys Pro 
75 

(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 71 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS; 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
(iii) HYPOTHETICAL: NO 



Arg Lys He Pro 
15 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 

ser He Pro He Thr Cys Cys Phe Asn Val He Asn 
^ 10 
=X„ oxu 3e. Ty. .K. A., 

30 

31U Ala val Xle PKe .h. a., Oly val C,. Ala 

.JO .vs A., val A., A,p Sa. Mat 

Ue Phe Gin Asn Leu Lys Pro 
65 



Claims 
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consisting of MCP-1. MCP-2. MCP-3, MCP-4, MCP-5 and RANTbb. 
; Figure 1 . 

form. 

" 8. An expression vector which comprises the DNA molecule of any claim 7. 
9 A host cell comprising the expression vector of claim 8. 

culture medium the cells of claim 9. 
11. A protein according to any of the claims from 1 to 6 for use as medicament. 

■'=ix.'r2.r.s=x-=:=--— 

35 okine effects is required. 

,e. use according .oc,a,m,5.,or,he«a,n,.n.o,«^mn,a,orv, immune a^~™ 
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Figure I 
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Figure 2 
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Figure 3 
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Figure 4 
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RANTES concentration (ng/ml) 



Figure 5 



<EP 0905241 A1> 



23 



EP 0 905 241 A1 




RANTES concentration (ng/ml) 



Figure 6 
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Figure 7 
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. Claim : 1 to 3 and 6 to 14 {partially} 

A.ino.ter.inal t-ncated C-C che.oM^^^ having^^ 
chemokine antagonistic activity, una ™ host cell 

chemokine. ^'^P7";^°"/"feconiKi process for preparing 
comprising said sector, recomoina h ^^icament and 

2. Claim : 1 to 3 and 6 to 14 {partially} and 2 {completely} 

Aniino-terminal truncated C-C chemokine^ MCP-2. having^^ 
chemokine antagonistic ^Jjivity. unm ™ ^^^^ ^^^^ 

chemokine. expression vector^ompri sing preparing 
comprising. said ^J^tor Recombinant p ^.^^^^^ 

ThiJ^rtrc^i^^io^^^^^ 

3. Claim : 1 to 3 and 6 to 14 {partially} 

Amino-terminal truncated C C che-^^^ hj-^"? 

chemokine antagonistic activity, ^^.^ ^^^^ host cell 

chemokine, expression vector compro y preparing 

comprising. said ;;f,°"'S "eS as a^^U and 

4. Claim : 1 to 3 and 6 to 14 {partially} 

Aniino-terminal truncated C-C cheniokine^ MCP- 4 having^^ 
chemokine antagonistic activity ONA to ^^^^ ^^^^ 

chemokine, expression vector^on^nsing^ preparing 
compri SI ng . ^^id vector recomdi nan . ^^^^^ 

rhi2rt]"c;i"cio'siT^o^^^^ p--^"- 



5. Claim 



1 to 3 and 6 to 14 {partially} 
Aa,ino.terminal truncated_C:C^chemokine^^MCP-5, having 



Amino-terminal truncated C-C chemoKine^ n.r^., ^^^^^.^^ 
chemokine antagonistic activity, DNAm^ ^^^^ host. cell 

??l^n^rtrc;,"ci;o^?^orcS^Hs,n, said protein. 



6. Claim : 1 to 3 



and 6 to 14 {partially} and 5 {completely} 
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chemokine, expfession vector Jn,;„^?? "-]*= encoding said 
comprising said vectSr re?Lh?^nJ D"*. host cell 

7. Claim : 15 and 16 
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